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Fig.1 Crystallization path of Mg—boratcs from MgO - 2B,0,—18%MgCl,—H,0 solution at 20C
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Table 1 Chemical Composition of MgO - 2B,0,—18%MgCl,—H,0 Solution during Crystallization
of Mg—Borates at 20C

liquid phase
time composition phase diagram index solid
No density
(day) MgO B0, MgCh MO BO, MgChL ., pH  phase
(%) (%) (%) (mol%) (mol%) (mol%)
1 0 1.01 3.56 17.85 9.50 19.30 71.11 1.2053 6.71 S1
2 19.0 1.00 3.55 17.84 9.43 19.37 71.20 1.2046 6.70 ’
3 240 1.02 3.54 17.77 9.63 19.35 71.42 1.2052 6.61 ’
4 26.0 1.03 3.50 17.82 9.72 19.12 71.21 1.2055 6.60 o
5 29.0 0.98 3.52 17.77 9.30 19.33 71.36 1.2049 6.58 ’
6 30.0 098 3.49 17.78 9.31 19.14 71.29 1.2052 6.58 o
7 33.0 0.95 3.46 17.81 9.05 19.09 71.88 1.2049 6.58 ’
8 340 1.00 3.51 17.83 9.45° 19.21 71.35 1.2047 6.59 S2
9 370 1.62 344 17.85 9.65 18.84 71.51 1.2045 6.56 .
10 40.0 0.97 340 17.86 9.24 18.75 72.01 1.2041 6.58 o
11 43.0 0.96 1% 17.89 9.17 18.47 72.35 1.2032 6.58 ’
12 46.0 0.93 3.27 17.93 893 19.18 72.88 1.2027 6.58 ’
13 49.0 1.00 3.20 17.97 9.54 17.71 72.75 1.2017 6.56 .
14 54.0 0.90 3.08 18.12 8.63 17.23 74.14 1.2000 6.54 .
15 60.0 0.84 2.84 18.16 823 16.17 75.60 1.1979 6.54 o
16 63.0 0.82 272 18.23 8.11 15.57 76.32 1.1970 6.52 .
17 68.0 0.75 2.5 18.36 7.53 14.57 77.90 1.1948 6.50 .
18 74.0 0.67 2.29 18.47 6.86 13.50 79.64 1.1924 6.50 o
19 81.0 0.62 2.04 18.48 6.40 12.27 81.33 1.1898 6.44 ’
20 88.0 0.58 1.82 18.60 6.09 11.08 82.83 1.1885 6.46 .
21 95.0 0.48 1.59 18.72 5.11 9.87 85.02 1.1858 6.38 ’
22 103.0 0.45 1.37 18.83 ‘ 4.85 8.61 86.56 1.1833 6.34 ’
23 109.0 0.4 1.19 18.92 4.76 1.54 87.68 1.1821 6.35 ’
24 116.0 041 1.02 18.96 4.58 6.54 88.88 1.1800 6.30 .
25 123.0 0.33 0.87 19.02 3.69 5.67 90.65 1.1788 6.24 o
26 132.0 0.33 0.80 19.04 3.68 5.23 91.08 1.1785 6.25 o
27 137.0 0.31 0.78 19.03 3.54 5.12 91.36 1.1784 6.25 o
28 1440 0.29 0.74 19.09 3.25 487 91.88 1.17713 6.25 ’
£2 BEELPER
Table 2 Chemical Composition of Solid Phascs .
composition(%) mol ratio
No — - - formula
MgO B,0, H,0" MgO : B,0,: H,0 _
S 10.65 53.21 36.58 1.00 : 2.89 : 7.69 MgO - 3B,0, ¢ 7.5H,0
S2 1218 40.15 46.80 1.00:1.91: 8.60 MgO - 2B,0, « 9H,0

* loss of water determined by TG
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Fig2 Cso,~t and pH~¢ curves of MgO - 2B,0,~18%MgCl,—H,0 solution at 20T
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CHEMISTR.Y- OF BORATES IN SALT LAKE BRINE
X X VI. STUDY ON CRYSTALLIZATION KINETICS OF Mg-BORATES
FROM MgO - 2B,0,-18%MgCl,-H,0 SOLUTION AT 20T

Yao Zhanli Gao Shiyang Zhu Lixia
(Institute of Salt Lakes, Academia Sinica, Xining, 810008)

The supersaturated solution containing 18% MgCl, and 4.57% MgO - 2B,0, was pre-
parcd and kept at 20T . The crystallization processcs of Mg—borates from the solution have
been studied with the kinctic method. Macallisterite (MgO » 3B,0, « 7.5H,0) and Hungchaoite
(MgO » 2B,0, « 9H,0) crystallized out respectively from the solution. With the aid of simplex
mecthod and digital intcgration as well as Runge—Kutta digital solution of diffcrential cquation
system, we fitted the cxperimental data and obtained the crystallization kinetic equation. The
results showed that the crystallization mechanisms arc all polynuclear layer controlled growth.

The crystallization rcaction processcs were also discussed.

Keywords: magunesium borate crystallization kinetics



